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The Early Bird Problem on the Tori

Daichi Kuroiwa' and Satoshi Okawa'"

The early bird problem (EBP) is one of resource allocation problems to determine the
earliest request node on cellular automata. EBP on one-dimensional cellular automata
has been already solved for the case with boundaries and for the case without boundary
(that is, a ring). EBP on two-dimensional cellular automata has been solved by T.
Legendi and E. Katona using the reflection of signals at the boundary of a cellular space.
In this research, we construct an algorithm to solve EBP on two-dimensional cellular
automata without boundary (that is, two-dimensional torus cellular automata). This
algorithm employs the algorithm for EBP on ring cellular automata and the algorithm for
firing squad synchronization problem. We implemented the algorithm as a program and
checked that it works correctly.
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